The nervus terminalis in the mouse: light and electron microscopic immunocytochemical studies.
The distribution of gonadotropin-releasing hormone (GnRH)-containing neurons and fibers in the olfactory bulb was studied with light and electron microscopic immunohistochemistry in combination with retrograde transport of "True Blue" and horseradish peroxidase and lesion experiments. GnRH-positive neurons are found in the septal roots of the nervus terminalis, in the ganglion terminale, intrafascicularly throughout the nervus terminalis, in a dorso-ventral band in the caudal olfactory bulb, in various layers of the main and accessory olfactory bulb, and in the basal aspects of the nasal epithelium. Electron microscopic studies show that the nerve fibers in the nervus terminalis are not myelinated and are not surrounded by Schwann cell sheaths. In the ganglion terminale, "smooth" GnRH neurons are seen in juxtaposition to immunonegative neurons. Occasionally, axosomatic specializations are found in the ganglion terminale, but such synaptic contacts are not seen intrafascicularly in the nervus terminalis. Retrograde transport studies indicate that certain GnRH neurons in the septal roots of the nervus terminalis were linked to the amygdala. In addition, a subpopulation of nervus terminalis-related GnRH neurons has access to fenestrated capillaries whereas other GnRH neurons terminate at the nasal epithelium. Lesions of the nervus terminalis caudal to the ganglion terminale result in sprouting of GnRH fibers at both sites of the knife cut. The results suggest that GnRH in the olfactory system of the mouse can influence a variety of target sites either via the blood stream, via the external cerebrospinal fluid or via synaptic/asynaptic contacts with, for example, the receptor cells in the nasal mucosa.